CHAPTER   III.
GAS   POWER.
Gas Engines. On account of the higher efficiency of gas engines
as compared to steam engines it is frequently of advantage, even
though in chemical factories steam is always available, to use gas
power. In connection with producer gas the combustion engines
present the cheapest means of generating power, since in a gas
producer an efficiency of 80 per cent., in a gas engine of 26 per cent,
is easily obtained, so that by this system it is possible to generate
one horse power per hour from less than one pound of coal.
While these gas engines are built both in vertical and horizontal
type, we will describe below only a typical horizontal construction,
the Koerting four-cycle engine, of which a longitudinal section is
shown in Fig. 42.
Cycle. In the well-known Beau de Rochas or four-stroke cycle
on which this engine operates, three strokes of the piston are em-
ployed for the purpose of expelling the burned gases, drawing in
the fresh charge of combustible mixture of gas and air and, by
forcing*"it under high pressure into the small space afforded by the
combustion chamber, preparing it to do work on the succeeding or
fourth stroke.
Expansion. In the illustration shown, the piston has advanced
about half way on its power stroke. Ignition of the combustible
charge effected by a special mechanism described below under that
head, having taken place just before the crank passes the dead
center, the high-pressure gas, expanding after having received the
heat generated by its own combustion, transforms the heat into
work, which, transmitted through the piston and connecting rod,
turns the main engine shaft.
Exhaust. Just before the engine passes the outer dead center
the exhaust valve shown at the bottom of the cylinder head is
opened and the pressure at once drops to that of the atmosphere.
This exhaust valve remains open during the return stroke and allows
the burned gases to be expelled by the returning piston. The hot
gases escaping through the valve opening are cooled by water sur-
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